In this article we give the theoretical background for generating Ramanujan type 1/π 2ν formulas. As applications of our method we give a general construction of 1/π 4 series and examples of 1/π 6 series. We also study the elliptic alpha function whose values are useful for such evaluations.
Introduction
The standard definitions of the Elliptic Integrals of the first and second kind respectively (see [9] , [4] , [18] ) are: K(x) = π 2 2 F 1 1/2, 1/2, 1;
In the notation of Mathematica we have
Also we have (see [7] ,[9]):
The elliptic singular moduli k r is defined to be the solution of the equation:
In Mathematica notation
1
The complementary modulus is given by k ′ 2 r = 1 − k 2 r . (For evaluations of k r see [7] , [17] , [27] ) Also we will need the following relation satisfied by the elliptic alpha function (see [7] ):
Our method requires finding derivatives of powers of the elliptic integral K which always can be expressed in terms of K and E. Hence from (7) and (4) we need to know k r and a(r). (Here we carry out these evaluations using Mathematica programs.
In the literature (see [7] and Wolfram pages) the function a(r) is not widely known.
As for the singular moduli, the elliptic alpha function can evaluated from modular equations. The case of a(4r) is given in [7] chapter 5:
The authors of [22] have proven the formula for a(9r):
where M 3r is a root of the polynomial equation
In Section 2 we review and extend the method for constructing π −n series based on a(r). In the next section, following Ramanujan (see [4]), we give and prove a formula for the evaluation of a(25r), when a(r) is known. We conclude this note with some examples.
2 The general method and the construction of 1/π 4 and 1/π 6 formulas
In Mathematica notation (see [28] ):
and define c p (n), with p := 2ν, ν ∈ N, by
Also consider the following equation satisfied by the function F 2ν (x):
where p = 2ν − 1.
r the quantity g is a function of k r and a(r) and hence g is algebraic number when r ∈ N and A 2ν ,
A series representing 1/π 4 .
For ν = 2 we have
The above values of A j were evaluated with Mathematica on the basis of the first and third term of (13) . Setting all the Taylor expansion coefficients of
with respect to K(w) to be 0, we arrived at the desired values (we used the relations (4) and (7)). The quantity C j was evaluated from the first equation of relation (13) . The general formula produced by this method for 1/π 4 is Application From Wolfram's Mathworld pages (see Elliptic Lambda Function) and [7] for r = 2 we have k 2 = √ 2 − 1 and a(2) = √ 2 − 1. Hence we get the formula
where
Remark.
One can proceed to k r with higher values of r ∈ N to obtain more rapidly convergent1/π 4 series.
A series representing 1/π 6 For ν = 3 we get
The coefficients A j are obtained as in the case ν = 2. We present some examples ii) For r = 7 we have k iii) For r = 15, k It is clear from the results in section 2 that to obtain rapidly convergent series for 1/π and its even powers one requires values of the alpha function a(r) for large r ∈ N , say r = 5000 (see also 
From
and
relation (16) becomes
If we set
The above Proposition 1 relates results of Ramanujan in [4] chapter 21 with the evaluation of the alpha function and the evaluations of π. Solving (21) for T p,r we have
Hence from (19), (20) and (22) we get another interesting formula
From [4] page 463 Entry 4 we have
where x = f 6 (−q 2 ) and y = f 6 (−q 10 ). From Ramanujan's identity
where R(q) is the Rogers-Ramanujan continued fraction
. . .
we get
(28) and hence the evaluation 
with
Hence we get
Proof.
From (21), (28) 
The multiplier m 5 is that of (31) and satisfies also the equation
The next proposition is a conjecture which is most compactly expressed in terms of the quantity
The function j r which appears is the j-invariant (see 
where we set A = k + l √ d. Hence a starting point for the evaluation of the integers k, l is the relation
is of degree 4 or 8 and is symmetric. Hence it can be reduced to a polynomial of degree at most 4, and hence it is solvable. Thus it remains to evaluatef Y √ −r4 −1 5 −1 , which can be done with the help of step (ii). 
